Introduction
Beryl, Be 3 Al 2 [Si 6 O 18 ], and chrysoberyl, BeAl 2 O 4 , in particular their chromiferous varieties emerald and alexandrite, belong to families of gems of high economical and technological interest. In both structures, Al is octahedrally coordinated (e.g. Gaudry et al., 2007 and Groat et al., 2008 for beryl, and Farrell et al., 1963 . Whereas the beryl structure contains one single Al site, there are two non-equivalent octahedral sites with a different local symmetry in the olivine-type structure of chrysoberyl. The M1 site called 'mirror site' corresponds to a C s point group symmetry. The M2 site with inversion symmetry belongs to C i point group and is called 'inversion site'. In both structures, a large variety of divalent and trivalent ions like chromium can substitute for Al. Due to the applications of alexandrite and emerald crystals as tunable solid-state lasers, the localization of Cr 3þ in the structures and the induced spectroscopic properties have been studied since the eighties (e.g. Powell et al., 1985; Quarles et al., 1988) In the present work, natural samples of beryl and chrysoberyl of diverse composition from various localities (mainly from Brazil) have been studied using gated time-resolved luminescence spectroscopy and electron paramagnetic resonance (EPR) in order to obtain information on (i) the effect of impurities (Fe and V) and (ii) the effect of chromium content on the luminescence properties.
